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THIS instrument is composed of a cir. 
? cle containing the twelve ménths, and anip. 
dex, which are moveable around the circle 
of the instrument. The arcle of mutltipli. 
ers Is immoveable. | 
This Facility is calculated to cast precise 
interest of any sum for any period, without 
SN the trouble of using many figures, “it is, 
therefore, the most convenient instrument for the purpose 


of any thing yet offered to publick notice. 


The above inftruments are for sale at Mr. Dearborn’s 

Balance Factory, near the western end of the Theatre, 

Boston—where Banks can be furnished with his Gold 

Standard and Hydrostatic Balances, Stores and Vessels may 

be supplied with his Proportional Balance, for weighing ®t. 

cargoes or any smalier quantity, and families and grog. 

cers may accomodate themselves with his Double Profi 

, portional Balance for weighing ounces or pounds in dif 
ferent scales with one and the same weight. 





























Also.—Platform Balances on which any carriage can ' 
be weighed without raising the load, 
N. B. Balances of any size to let on reasonable terms. | 
Gold and Silver given in exchance at the Factory for cop- , 
per, brass, pewter and lead. ' 
a 

JOHN BAZIN, 

a 

No. 39, Cornbill, Has constantly on hand, | § 
AND FOR SALE, t 

Dy ETTIBONE’S much approved Cast Steel Tools, viz. 7 


—warranted Broad Axes and Adzes; Narrow ‘Axes; 
Drawing Kuives ; Chisels, Plane Irons, &c. &c. —* n 
Boston, May 3, 1808. ; 
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FRANKLIN'S FIRE-PLACE. 





[ Concluded. | 


THIS machine consists of many plates all cast of iron, with 
mouldings or ledges where they come together, to hold them 
fast, and retain the mortar used for pointing to make tight 
joints. When the plates are all in their places, a pair of slender 
rods with screws, are sufficient to bind the whole very firmly 
together, as appears in fig. 2, in the plate annexed. 

To put this machine to work, 

1. A false back of four inch (or, in shallow small chimneys, 
two inch) brick work isto be made in the chimney, four inches 
or more from the true back ; in some shallow chimneys, to make 
more room for the false back and its flue, four inches of the 
chimney back may be picked away : From the top of this false 
back a closing is to be made over to the breast of the chimney, 
that no air may pass into the chimney, but what goes under 
the false back, and up behind it ; always observing, if there is 
a wooden mantletree to close above it. 

2. Some bricks of the hearth are to be taken up, to form 
a hollow under the bottom plate, which must be tiled over se- 
curely ; across which hollow runsa thin tight partition, to keep 
apart the air entering the hollow and the smoke ; and is there~ 
fore placed between the air-hole and smoke-holes. 

8. A passage is made, communicating with the outward air, 
to introduce that air into the fore part of the hollow under the 
bottom plate, whence it may rise through the air-hole into the 


21 air-box. 


4. A passage is made from the back part of the hollow, com- 
municating with the flue behind the false back : gh this 
passage the smoke is to pass. 
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98 ON FIRE PLACES. 


The fire-place is to be erected upon these hollows, by putting 
all the plates in their places, with a little fine mortar (made of 
loam and lime with a littlé hair) in the joints, and screwing them 
together. 

(1) The bottom plate or hearth-piece, is round before, with a 
rising moulding that serves as a fender to keep coals and ashes 
from coming to the floor, &’c. _It has two ears, to receive the 
screw-rods ; a long air hole, through which the fresh outward 
air passes up into the air-box ; and three smoke-holes through 
which the smoke descends and passes away ; all represented by 
dark squares. It has also double ledges to receive between them 
the bottom edges of the back piate, the two side-plates, and the 
two middle-plates. ‘These ledges are about an inch asunder, and 
about half an inch high ; the back plate is without holes, having 
only a pair of ledges on each side, to receive the back edges of 
the side piates. 

(2) The side plates have each a pair of ledges to receive 
the side-edges of the front plate, and a little shoulder for it to 
rest on ; also two pair of ledges to receive the side edges of the 
two middle plates which form the air-box ; and an oblong air- 
hole near the top, through which is discharged into the room 
the air warmed in the air box, and a small hole, for the axis of 
the register to turn in. 

(3 3) The air-box is composed of the two middle plates. 
The first has five thin ledges or partitions cast on it, two inches 
deep, the edges of which are received in so many pair of ledges 
cast in the other. ‘The tops of all the cavities formed by these 
thindeep ledges, are also covered by a ledge of the same formand 
depth, cast with them; so that when the plates are put togeth- 
er, andthe joints luted, there is no communication between the 
air-box and the smoke. In the winding passages of this box, 
fresh air is warmed as it passes into the room. 

The front plate is arched on the under side, and ornament- 
ed with foliages, ’c. it has no ledges. 

The top plate has a pair of ears, answerable to those in the 
bottom plate, and perforated forthe same purpose: It has alsoa pair 
of ledges running round the under side, to receive the top edg- 
es of the front, back, and side-plates. ‘The air-box does not 
reach up to the top plate by two inches and an half. 

The shutter is of thin wrought iron and light, fitted to close 
well the opening of the fire-place. It is used to blow up the fire, 
and to shut up and secure jt a nights. 

(4) The register is also of thin wrought iron. It is placed 
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between the back plate and air-box, and can, by means of ‘the 
key S, be turned on its axis, so as to lie in any. position between 
level and upright. 

The screw-rods are of wrought iron, about a third of an sick 
thick, with a-button at bottom, and a screw and nut at top, and 
may be ornamented with two small brasses screwed on above 
the nuts. 

‘The important parts are drawn separately in the plate, and 
all of them will be fully understood by the description given, and 
by examining fig. 2. 


Its operation may be conceived, by observing the profile of 
the chimney and fire place, fig. 1. 


A Is the air-box with the hole in the side plate to discharge the warmed air into 
the room. 


B The false back, and closing from it to the mantletree, which may have a 


close door to be occasionally thrown back to the position of the dotted line 
BC. 


C The funnel. D The register. 


E The hollow passage conducting the fresh air through the center hole of the 
bottom plate into the air-bex. 


Th* waving line shows the course of the smoke from the fire under the false 
back and up the funnel. 


The fire being made, the flame and smoke will ascend and 
strike the top, which will thereby receive a considerable heat. 
The smoke, finding no passage upwards,turns over the top of the 
air-box, and descends between it and the back plate tothe holes 
inthe bottom plate, heating, as it passes, both plates of the air- 
box, and the back plate; the front plate, bottom and side plates, 
are also all heated at the same time. ‘The smoke proceeds in 
the passage that leads it under and behind the false back, and so 
rises into the chimney. 

At the same time the air, warmed under the bottom-plate, | 
and inthe air-box, rises and comes out of the holes in the side- 
plates, very swiftly if the door of the room be shut, and joins its 
current with the stream, rising from the side, back, and top 
plates. 

The air that enters the room through the air-box is fresh, 
though warm; and, computing the swiftness of its motion with 
the areas of the holes, it is found that near ten barrels of fresh 
air are hourly introduced by the air-box ; and by this means the 
air in the room is continually changed, and kept, at the same 
time, sweet and warm. 

It isto be observed, that the entering air will not be warm 
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400 ON FIRE PLACES. 


at first lighting the fire, but heats gradually as the fire en- 
creases. . 

A square opening for a trapedoor should be left in the closing 
of the chimney, for the sweeper to go up: The door may be 
made of slate or tin,and commonly kept close. shut, but so 
placed as that turning up against the back of the chimney when 
open, it closes the vacancy behind the false back, and shoots 
the soot, that falls in sweeping, out upon the hearth. 

Your cord-wood must be cut into three lengths, hickory, ash, 
or any dry wood that burns with a clear flame, are rather to be 
chosen, as such are less apt to foul the smoke-passages with soot; 
and flame communicates, with its light, as well as by contact, 
greater heat to the plates and room. But where more ordinary 
wood is used, half a dry faggot of brush-wood, burnt at the first 
making of fire in the morning is very advantageous, as it imme- 
diately, by its sudden blaze, heats the plates, and warms the 
room(which with bad wood slowly kindling would not be done so 
soon) and at the same time, by the length of ‘¢s flame, turning in 
the passages, consumes and cleanses away the soot that such bad 
smoky wood had produced therein the preceding d2y, and so 
keeps them always free and clean.—When you have laid a little 
back log, and placed your billets on small dogs, as in common 
chimneys, and put some fire to them, then slide down your shut- 
ter aslow as the dogs, or if moveable set it on the dogs or 
handirons, and the opening being by that means contracted, the 
air rushes in briskly, and presently blows up the flames. 

At night when you goto bed, cover the coals or brands with 
ashes as usual ; then take away the dogs, and slide down the shut- 
ter close to the bottom-plate, sweeping a little ashes against it, 
that no air may pass under it ; then turn the register, so as very 
near to stop the flue behind. If nosmoke then comes out at 
crevices intg the room, it is right: If any smoke is perceived 
to come out, move the register so as to give a little draught, and 
it will go the right way.—Thus the room will be kept warm 
allnight ; for the chimney being almost entirely stopt, very lit- 
tle cold air, if any, will enter the room at any crevice. When 
youcome to rekindle the fire in the morning, turn open the reg- 
ister before you liftup the slider, otherwise,if there be any smoke 
in the fire-place, it will come out into the room. The reg- 
ister has also other uses. If you observe the draught of air in- 
to your fire-place to be stronger than is necessary, (as in extreme 
cold weather it often is) so that the wood is consumed faster than 
usual; in that case, a quarter, half, or two thirds turn of the 
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register, wall check the violence of the draught, and let your 
fire burn with the moderation you desire: And at the same 
time both the fire-place and the room will be the warmer, be- 
cause less cold air will enter and pass through them.—And if 
the chimney should happpen to take fire, a turn of the register 
shuts all close, and prevents any air going into the chimney, 
and so the fire may easily be stifled and mastered. 


The advantages of this Firt-Piace are, 

That your whole room is equally warmed, so that people 
need not crowd so close round the fire, but may sit near the 
window, and have the benefit of the light for reading, writing, 
and needle-work. 

If you sit against a crevice, there is not that sharp draught of 
cold air playing on you as in rooms where there are fires in 
the common way; by which many catch cold, whence pro- 
ceed coughs *, catarrhs, tooth-achs, fevers, pleurisies, and ma- 
ny other diseases. 

In case of sickness they make most excellent nursing rooms ; 
as they constantly supply a sufficiency of fresh air, so warmed 
at the same time as to be no way inconvenient or dangerous. 
A small one does wellin a chamber ; and, the chimneys being 
fitted for it, it may be removed from one room to another, as 
occasion requires, and fixed in half an hour. The equal tem- 
per, too, and warmth, of the air of the room, is thought to be 
particularly advantageous in some distempers. 

In common chimneys, the strongest heat from the fire, which 
is upwards, goes directly up the chimney, and is lost; and 
there is such a strong draught into the chimney, that not only 
the upright heat, but also the back, sides, and downward heats, 
are carried up the chimney by that draught of air; and the 
warmth given before the fire by the rays that strike out towards 
the room, is continually driven back, crowded into the chimney, 
and carried up by the same draught of air. 

Thus as very little of the heat is lost, when this fire-place is 
used, much less wood+ will serve you, which is a considerable ad- 
vantage where wood is dear. 


* My lord Molesworth, inhis account of Denmark, says,“ That few or none 
of the people there, are troubled with coughs, catarrh, consumptions, or such 
like diseases of the lungs ; so that in the midst of winter in the churches, which 
are Very much frequented, there is no noise'to interrupt the attention due tothe . 
preacher, I am persuaded (says he) their warm stoves contribute to their free- 
dom from these kind of maladies.” : 


+ leuppose. taking a number of families together, that two thirds, or half the 
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When you burn candles near this fire-place, you will find 
that the flame burns quite upright, and does not blare and run 
the tallow down, by drawing towards the chimney, as against 
common fires. 

This fire-place cures most smokey chimneys, and thereby 
preserves both the eyes and furniture. 

It prevents the fouling of chimneys ; much of the lint and 
dust that contributes to foul a chimney being, by the low arch, 
obliged to pass through the flame, where itisconsumed. Then, 
less wood being burnt, there is less smoke made. Again, the 
shutter, or trap-bellows, soon blowing the wood into a flame, 
the same wood does not yield so much smoke as if burnt in a 
common chimney : For as soon as flame begins, smoke, in pro- 
portion, ceases. 

And if achimney should be foul, it is much less likely to take 
fire. If it should take fire, it is easily stifled and extinguished. 

A fire may be very speedily made in this fire-place, by the 
help of the shutter, or trap-bellows, as aforesaid. 

A fire may be soon extinguished, by. closing it with the shut- 
ter before, and turning the register behind, which will stifle it, 
and the brands will remain ready to rekindle. 

The room being once warm, the warmth may be retained in 
it all night. 

And, lastly, the fire is so secured at night, that not one 
spark can fly out into the room to do damage. 

With all these conveniencies, you do not lose the pleasant 
sight nor use of the fire. | 

We frequently hear it said, They are of the nature of Dutch stoves ; 
stoves have an unpleasant smell; stoves are unwholesome ; and, 
warm rooms make people tender, and apt to catch cold.—As to the 
first, that they are of the nature of Dutch stoves, the description 
ef those stoves, in the beginning of this paper, compared with 
that of these machines, shows that there is a most material dif- 
ference, and that these have vastly the advantage, if it were on- 

ly inthe single article of the admission and circulation of the 
fresh air. But it must be allowed there may have been some 
cause to complain of the offensive smell of iron stoves. ‘This 
smell, however, never proceeded from the iron itself, which, in 
its nature, whether hot or cold, is one of the sweetest of metals, 
but from the general uncleanly manner of using those stoves ; 
but nothing is more easy than to keep them clean ; for when 


wood, at least, is saved. My common room, I know,is made twice as warm as 
it used to be, with aquarter of the wood I formerly consumed there. 
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by any accident they happen to be fouled, a lee made of ashes 
and water, with a brush, wiil scour them perfectly ; as will also 
a little strong soft soap and water. 

That warm rooms make people tender, and apt to catch cold, is a 
mistake as great as it is (amongthe English) general. We have 
seen in the preceding pages how the common rooms are apt 
to give colds ; but the writer of this paper may affirm from his 
own experience, and that of his family and friends who have 
used warm rooms for these four winters past, that by the use 
of such rooms, people are rendered /ess liable to take cold, and, 
indeed, actually hardened. If sitting warm in a room made one 
subject to take cold on going out, lying warm in bed should, 
by a parity of reason, produce the same effect when we rise. 
Yet we find we can leap out of the warmest bed naked, in the 
coldest morning, without any such danger; and in the same 
manner out of warm clothes into a cold bed. Farther to con- 
firm this assertion, we instance the Sqweedes, the Danes, and the 
Russians : These nations are said to live in rooms, compared to 
ours, as hot as ovens *; yet where are the hardy soldiers, that 
can, like these people, bear the fatigues of a winter campaign 
in so severe a climate, march whole days to the neck in snow, 
and at night entrench in ice, as they do ? 

It is observable, that though those countries have been well 
inhabited for many ages, wood is still their fuel, and yet at no 
very great price ; which could not have been, ifthey had not 
universally used stoves, but consumed it as we do, in great quan- 
tities, by open fires. By the help of this saving invention our 
wood may grow as fast as we consume it, and our posterity may 
warm themselves at a moderate rate. 


Soon after the foregoing piece was published, some persons 
in England, in imitation of Mr. Franklin’s invention, made what 
they call Pennsylvania Fire-places, with improvements ; the prin- 


* Mr. Boyle, in his experiments and observations upon cold, Shaw's Abridge- 
ment, Vol. 1. p.684, says, “ "Tis remarkable, that while the cold has strange and 
tragical effects at Moscow, and elsewhere, the Russians and Livonian; should ie ex- 
empt from them, who accustom themselves to pass immediately from a great 
degree of heat,to as great an one of cold, without receiving any visible pre- 
judice thereby. I remember being told by a person of unquestionable credit, 
that it was a common practice among them, to go from a_ hot stove, into cold 
water; the same was also affirmed tome by another who resided at Moscow. 
This tradition is likewise abundantly confirmed by Olcarius. “Lis a surprizing 
thing, says he, to see how far the Russians can endure beat; and how, when it makes 
them ready to faint, they can go out of their stoves, stark naked, both men and women, and 
throw themselves into cold water ; and even in winter cvallow in the snow.” 
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cipal of which pretended improvements is a contraction of the 
passages in the air-box originally designed for admitting 2 quan- 
tity of fresh air, and warming it as it entered the room. The 
contracting these passages, gains indeed more room for the 
grate, but in a great measure defeats their intention. For if 
the passages in the air-box do not greatly exceed in dimensions 
the amount of all the crevices by which cold air can enter the 
reom, they will not considerably prevent, as they were intend. 
ed to do, the entry of cold air through these crevices. 


——> oo 
ON FARM FENCING. 
To the Editors of the Useful Cabinet. 





GENTLEMEN, 


The scarcity of wood suitable for farm fencing in many parts 
ofthe country, and the great expence of enclosing and dividing 
a farmwith stone fence, will induce prudent and intelligent farm- 
ers to give a candid consideration to any proposal of a remedy 
for these inconveniences. 

In Newengland, particularly in old settled towns the wealthy 
farmers, and all who can afford it prefer to make stone fence on 
the outlines of their farms; but for dividing the farm into small- 
er lots, rails are commonly used as being much cheaper, easily 
removed, and soon set up for a new enclosure—the general prac- 
tice is to make rail fence ; for which use, when it can be had 
chesnut wood is always prefered ; rails are laid one on the end 
of another in a zig zag position, the range of the fence in shape 
like the edge of a blunt teethed saw, and thus continued until 
raised to a sufficient height, this kind is called Virginia fence, 
which is much more generally used in the southern states.—In 
the eastern states the rails are sharpened at the ends like 
a thin wedge to run through the mortice of a post, each lap- 
ing on the other rail which comes through from the other 
side, the posts have four or five holes for rails and are 
sharpened at the foot to enter the ground. 

Another method is some times practised, large rails are laid 
up on split blocks, in the manner of log fences, four or five high, 
above which a heavy rail or rider rests on strong stakes over 
the top rail; this last is cheaper than the post and rail fence, by 
saving the great expence of posts, the foot rotted posts and 
broken rails will do for stakes; it takes about half the rails 





s £ Vs & 


+ « we 


-o & BR. | “i 


ke 
od 


os ~ 


o 4 tT ® 


id 
Ay 
er 
oy 


is 





ON FARM FENCING. 105 


which are necessary for Virginia fence, is more durable thari 
either, and may be as easily removed for occasional enclosures ; 
for amovedable fence perhaps none is superior to this. .In- 
stead of log fence in new towns where wood is of no value, one 
hauled for a length and quartered will make the fence ; it 
will be much less laborious to lay up, and will last much longer 
than the round logs, besides saving two thirds the ox labour of 
hauling together, and much of men’s labour in laying up the 
heavy log fence, usually built in new settlements. But none 
of these fencesof wood wiilanswer for such low grounds,as are lia- 
ble tobe overflowed by neighbouring rivers; they must either be 
removed every autumn, or will often be swept away by spring 
floods, and must be replaced when the waters have subsided, 
which will be in the most busy season of the year for the farmer. 
To relieve those who have much low land liable to winter 
or spring floodings from these inconveniences, a plan is proposed 
which is in existence in Connecticut, not far from Middletown, 
and from the size of the trees must have been there many years. 
By the main road near a river is a long row of large button 
wood trees, placed at equal distance, about 10 or 12 feet asun- 
der,into the sides of which are let strong rails through the bark, 
standing at proper distance like those in post and rail fence, and 
the bark has grown over the place of insertion and binds the 
rails strongly in their position. ‘The chesnut rails are best for 
this purpose, they willlast when kept from the ground 50 or 60 
years, they should be split from logs that will make 8 of a good 
size to a cut, which will make a stronger resistance, than the 
wider thin rails split from very large trees. 7 
An objection may be made that these posts or trees. will re- 
quire a long time after being set to grow large enough for ge- 
ceiving the rails. But it is probable if they are planted at the 
time of new setting an old fence of posts and rails, the posts 
will endure a longer time than the trees will require to attain a 
sufficient growth. Thescarcity of wood fencing stuff in many 
places is increasing where stone fence would be very expensive, 
or not attainable, in such situations the experiment would be 
well worth making ; the trees may be cut to the height of 6 or 
7 feet, and longitudinal incisions of the bark will hasten the 
increase of the bulk. Any treesmay be taken for this purpose, 
of the: fast growing trees the chesnut is the most valuable for 
wood ; and these living posts, would furnish from their heads 
every third year, a good crop of fuel, well worth the whole 
expence where that article is scarce ; this kind of fence would 
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be very valuable on the borders of the Nashua, Concord and 
Merrimack rivers which frequently overflow. 

A live fence may be made on upland, not liable to flooding, 
with trees of any kind congenial to the soil, and the year after 
setting, round living rails taken from the same nursery or plan- 
tation may be inserted in the standing trees in the manner of 
ingrafting, so that the sap shall circulate in these living 
rails and the whole be one entire live fence : in this attempt the 
chesnut would be most likely to succeed, its shoots would fur- 
nish the necessary repairs, besides a regular supply of fuel; the 
rails may be part of split chesnut, and part of live round wood, 
the same as the posts, or of similar and suitable nature. 

The white oak and hickory would be the best live posts if 
they could be easily obtained—but attempts to raise them have 
miscarried, even in the vicinity of those woods, where spontane- 
ous nature furnishes them in profusion. Nothing would be 
more profitable to the owners of farms near large towns and gen- 
erally those near the sea shore, than the knowledge of an easy 
way to raise large nurseries of oak and hickory, and instruc- 
tions for their safety in transplanting—a live fence with oak or 
hickory posts croped down to six feet length, after being set 
five or six years would yield an annual profit in Aoop poles equal 
to the first expence of seting the fence, and the beauty of the 
appearance would be considered as an equivalent to the expence, 
by all those gentlemen of fortune who are blest with an agri- 
cultural taste. W. 


The Editors would be much obliged to any practical far- 
mer for a history of successful experiments, in raising white 


sak and walnut trees. 
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SETTING OF COPPER BOILERS. 


MESSRS. EDITORS, 


The advantage derived from the saving of time and fuel in 
the use of stills, copper boilers, and other large kettles, has 
been considered of so much importance to the community, as 
for a long time to have exercised the inventive faculties of men 
of genius both in Europe and America. The experiments 
made by Mr. Thomas Rowntree of London, to obtain this 
object, were in the year 1798 crowned with success. 








SETTING OF COPPER BOILERS. 107 


For this improvement a Patent was granted him ; but was after- 
wards set aside by the court of Common Pleas, in conse- 
quence of his specification or descript:on of his invention, not being 
sufficiently clear and intelligible to enable common tradesmen to un- 
derstand the exact method. An account of the trial and the speci- 
fication of this improvement, were printed in the 13th vol. of 
the Repertory of Artsand Manufactures, London, A. D. 1800, 
from which the following plan for setting copper boilers and 
other large kettles is extracted. 

First. ‘The bottom of the boiler or kettle must be set upon 
two rows of brick work, which form the sides of the grate. The 
grate extends about half way under the boiler. From the end of 
the grate the flue continues direct across the bottom, termina- 
ting at the side of the boiler in a place of the width of the 
grate and three inches deep. The heat passes upatthe front 
and back side, and is carried round the said boiler with great 
force and effect. The fire on the grate is built partly under, 
and partly in front of the boiler. | 

Second. The brick work round the boiler, forms a circle, 
and the boiler forms another and smaller circle, the back part 
of whichis much closer to the brick work than the front 
part or side over the grate. . 

Third. At the back or side opposite the grate is a perpendic- 
ular flue about three inches wide, extending from the upper part 
of the boiler down about half way its side. ‘Through this flue 
the flame and smoke is admitted into a large oven-like reservoir, 
where it is greatly rarified and reverberated or thrown back up- 
on the sides of the boiler. By these means the heat is compel- 
led to act upon the sides of the boiler, where it is most want- 
ed and is prevented from passing off into the atmosphere as it 
does in the common constructed fire places. ‘The flue to let off 
the smoke is at the bottom of this reservoir, which is ‘as low 
down asthe bottom of the boiler or kettle. ‘This flue is regula- 
ted by a damper. In this manner the very smoke or vapour 
arising from the fire, and which in common cases passes off 
and a great deal of heat with it, is in this reservoir converted 
into an intense heat and reverberated or thrown back upon the 
sides of the boiler. And although the smoke before it can es- 
cape into the chimney, must, contrary to its natural tendency, 
be forced down to the bottom of this reservoir, yet there will 
be a very strong draft at the grate. The flue at the bottom of 
this reservoir ought not to be very large; and the damper 
must be so constructed as to regulate the size of this flue accor- 
ding to the quantity and state of the fire on the grate. 
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If the boiler or kettle is properly set, according to this meth- 
od, there will be a saving of at least half the wood and time, 
which is consumed by boilers set in the common way. The 
truth of this observation has been fully tested bya gentleman 
of Boston, who has had a large copper boiler set upon the fore- 
going plan, which has even exceeded his expectations. In ad- 
dition to what is said upon this subject in Mr. Rowntree’s case, 
I have availed myself of this gentleman’s ideas by way of im- 
provement to the original invention, which he has illustrated 
in his experiment. 

If gentlemen of information and ability would take pains 
to introduce into this country the improverents in the me- 
chanic arts, by which Europe has been enriched, America would 
soon be able to produce many of those necessary articles of domes- 
tic use, for which they are now dependant on foreign nations. 

The following figure, and references will further illustrate the 
foregoing directions. 

This figure represents a horizontal 
section of the boiler, brick work, and 
reservoir. The inner circle represents 
the relative situation of the boiler or 
kettle within the furnace. The out- 
er circle represents the brick work a- 
roundthe boiler. The circle A Bis 
the reservoirto concentrate and rever- 
berate the heat and vapour. B is the 
flue to admit the smoke and heat from 
the furnace into the reservoir. A is 
the flue at the bottom of the reservoir 
to let off the smoke into the chim- 
ney. F is the fire place and grate 
extending almost to the center of the 
boiler. ‘The dotted lines within the 
circle represent the two rows of 
brick work, on which the boiler is 
placed. C represents the small end flue to admit the flame and 
heat to rise up the back side of the boiler. The fire on the 
grate F rises directly up the front of the boiler and embraces 
the sides of it ; and in passing round to the reservoir it is driven 
with great force and effect against the sides of the boiler, in con- 
sequence of the space between the brick work and boiler being 
regularly diminished from the grate round to the flue leading 
into the reservoir. 
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The fixing of the regulating damper, as circumstances may 
require, and proportioning the several parts of the furnace to 
the magnitude of the boiler, must be left to the judgment and 
ingenuity of the mason, with this caution, to make the reser- 
voir for concentrating the heat as large as possible.” | 


NoreE.—Any gentleman can be informed where he may see a 
copper boiler on the foregoing plan, in operation, by applying to Mr. 
Henry Blaney in Newbury-Street, Bricklayer, who was imployed in 


sts execution, 
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WELDING IRON AND STEEL. 


MESSRS. EDITORS, 


AS iron and steel are compounded more or less with sulphur, 
copper, and arsenic, which if they predominate toomuch, will 
prevent their being welded sound, it may be of some impor- 
tance to blacksmiths to know what remedies to apply, when 
they find either of these foreign ingredients. When iron is 
compounded with sulphur, it is apt to burn before a welding 
heat can be raised. In this case a little unslacked stone lime 
should be pounded up very fine to be used instead of sand. 
Lime will absorb the sulphur and enable the smith to weld it 
sound. If but a small quantity of copper enters into the com- 
position of iron, it will render it brittle when hot, and tough 
when cold. In this case salt, or salt-ammoniac, should be used 
with the sand, which will evaporate the copper and prevent the 
iron from breaking when it is very hot. Arsenic generally 
predominates in iron that is very brittle when cold. A small 
quantity of saltpetre should then be used with the sand for 
welding. Iron or steel that is entirely free from either of these 
pernicious substances will work sound, weld with ease, and be 
very tough when cold. this is what is called good iron. The 
same may be said of steel. 

A fault too often found with blacksmiths is, that their work - 
is not sound, when in fact the fault is in the ironthey have te 
work. A little attention to ascertain the qualities of iron, and 
to apply the proper remedies, will enable them to make their 
work sound, and at least as good as the quality of the iron will 
admit. In welding iron and steel together for edge tools it will 
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be of service, (at least it can do no harm even if the iron and 
steel is ever sO good,) to have a little lime, salt, and saltpetre 
mixed with the sand commonly used in welding. This mix- 
ture makes an excellent flux for welding; and at the same 
time prevents the iron from burning, and enables the smith to 
raise a sufficient heat to weld it perfectly sound, even to the very 
center of the bar. EK. S. 


| =<} —— 
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| (Continued from page 80.) 

a Sir Isaac Newron has laid it down as a correct principle, 
: that when the motion of the Pendulum ball did not exceed an 
i inch in distance, its vibrations would be performed in equal 
| times. ‘This may be correct in theory as far as can be determin- 
; ed by experimental operations. But when the motion of the 
pendulum is to be maintained by machinery for the purpose of 
keeping time, so smalla motion then not only becomes irregular, 
but impossible to be preserved. ‘The notion, therefore, of a 
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sometimes small, according to the season of the year and good- 
ness of the oil on the movement ; consequently the clock can- 
Mis" not keep accurate time. Because it isa correct principle, that 
ps the larger the motion of the pendulum the slower will be its 
| vibrations, and vice versa. 
A | In addition to these objections, the dead-beat escapement 
3. requires more weight to keep the pendulum in motion, and 
’ consequently the friction in the movement, which is a serious 
‘ evil, will be augmented. And the time, in which the motion is 
Lyi communicated by the clock movement to the pendulum, by this 
| escapement, is in most cases but about one sixth part of the | 
time of vibration; and this too in a very forcible manner, which , 
keeps the pendulum rod in a continual state of trembling. | 
The escapement of recoiling pallets, when properly made, is 
the best calculated for an equal and uniform motion in the pen- 
dulum. It relieves the movement from a great degree of fric- 
tion, as it requires but alight weight. It is seven eighths of the 


Bi if, small motion in the pendulum of a clock being sure to keep ac- 
fe curate time, is very erroneous ; and undoubtedly was the first 
i introduction of the dead-beat escapement, which is favorable 
ei to asmall motion and irregular vibrations. For with this escape- 
a ment the motion of the pendulum will be sometimes large and 
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time communicating a gentle motion to the pendulum, and, du- 
ring the other eighth, it does not oppose to the vibrations of 
the pendulum, more than one sixth part of the friction of a 
dead-beat escapement. From these circumstances, recoiling 
pallets, as they are called, possess a decided superiority. The 
reason they have not been as yet used in astronomical time- 
pieces, is because no exact rule, by which to make them, pre- 
dicated upon the well known principles of the operations of 
mechanical powers, has been discovered and rendered intelligi- 
ble to mechanics. ‘The application of mechanical powers for 
the preservation of a uniform and equal motion of the pendu- 
lum has been left to mechanics, whose plans of escapement are 
better calculated for their own private interest than for accuracy 
intime. ‘The rules for making recoiling pallets are, 

First. ‘The perpendicular and horizontal faces of the pallets 
must form a perfect square, or be at right angles to each other 
with the angular point at the edge of the perpendicular face. 

Second. The distance of the verge from the center of the 
crown-wheel arber must be exactly equal to the distance 
of the escaping edges, or points of the pallet faces. ‘This pro- 
portion in the pallets will admit the teeth of the crown-wheel 
to operate on the pallet faces at the angle of forty five degrees ; 
which angle, it is absolutely necessary for the teeth of the 
wheel to form on each of the pallet faces, in order to commu- 
nicate an equal and uniform motion tothe pendulum. Withthe 
equality of these distances, the center of the crown-wheel arber, 
the center of the verge of the pallets, and the escaping points 
of the pallet faces will be the four angular points of a perfect 
square. Consequently there will be more power communicated 
to the pendulum, but very little if any, recoil, if the escapement 
be close and the teeth of the wheel perfect, and the least possible 
degree of friction. Because with such an escapement, the mo- 
tion of the pendulum will be maintained with half the weight 
necessary to a dead-beat escapement 3 and this too without the 
least liability of stopping; and without the posibility of pro- 
ducing any trembling or contrary vibrations in the pendulum 
rod, which is destructive of that equality in the vibrations of the 
pendulum necessary for accurate time. 

Third. The distance of the escaping point of the perpen- 
dicular pallet face from the center of the verge, must be equal 
to the distance of the said center from the point on the horizontal 
face of the pallet, where the tooth of the crown-wheel strikes, 
when the tooth of the wheel hasescaped the point of the per- 
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pendicular face. Upon the equality of these distances depends 
the communication of a motion to the pendulum, which will be 
équal at both faces of the pallets ; and if there be any recoil in 
the second-hand, it will be exactly equal at every beat. If the 
escapement be nvade according to these rules, there will be but 
little, or no recoil in the crown-wheel ; and the pendulum always 
preserve the same degree of motion, and of course its vibration 
will be performed in equal times. For im all clock pendulums, 
there is a certain degree of motion, beyond which even an ad- 
ditional weight cannot compel them to vibrate. Thzs is the de- 
gree, to which a pendulum, as before described, with this escape+ 
ment will be compelled to vibrate in order to admit the teeth of 
the crown-wheel to escape—The uniformity of motion consti- 
tutes the equality in the time of vibrations of all pendulums. 

Fourth. ‘The number of teeth, over which the pallet escape, 
ought to be eight, when the length of the pendulum is 39%, 
inches. When a pendulum is wanted to beat half seconds, 
which will be 9,5, inches in length, the pallets should then 
escape over but five teeth. If a pendulum be wanted to beat two 
thirds of a second, viz, to make 90 beats in a minute which 
will be 17,4, inches in length, the pallets should then escape 
over six teeth. In these cases it is to be understood, that there 
will be thirty teeth in the crown-wheel, and the pallets made 
conformable to the above rules. If it is required:to have a pendu- 
lum to beat one and an half seconds, viz, to make forty five beats 
ina minute, which will be 69,°, inches in length, there bemg 
thirty teeth im the crown-wheel, the pallets should escape over 
eight teeth. When the pendulum is to beat once in two seconds, 
the length will be 156,5, inches, the pallets must escape over 
nine teeth, if there are thirty teeth in the crown-wheel; but if 
there are but fifteen teeth in the wheel, then the pallets must 
escape over but five teeth. 

In all cases the faces of the pallets ought to be perfectly flat 
surfaces, hardened and well polished before they are rivited to 
the verge. ‘The greatest care ought to be taken to make them 
exactly according to the foregoing rules. In addition to this, 
the teeth in the crown-wheel must be perfectly true: This how- 
ever will never be the case, unless the teeth of the crown-wheel 
are cut and finished after it is riveted to the pimion by a:correct 
engine made for this particular purpose. Let it be here add- 
ed, that until those, who manufacture clocks and tine pieces, 
shall have the resolution to make, or procure good and correct 
engines for cutting and finishing the teeth of the wheels after 
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they are riveted to the pinion arbers with their pivots turned 
and finished, they can never expect to make time keepers so as 
to keep time correctly. The teeth of the wheels of a time 
keeper ought never to be touched witha file, but should be 
wholly finished with the engine, concerning which I shall 
give some directions hereafter. 

Recoiling pallets have been objected to on account of the re- 
coil on the crown-wheel, which has been considered a great 
source of friction. ‘This objection is entirely groundless, when 
the pallets are made according to the foregoing rules, which nev- 
er have before been either known by mechanics, or realized 
by writers on clock work, as containing the correct mechanical 
principles, upon which the operating powers of the pallets of 
clocks and time keepers ought to be constructed. 

If those mechanics, engaged in this branch of business, would 
make correct patterns of pallets as above described by which to 
work, they will evenin common clocks find great advantage in 
the manufacture of this useful monitor of the fleeting hours. 

The next thing to be considered as absolutely necessary to 
preserve an equal and uniform motion in the pendulun, is the 
mode of ‘ keeping the clock a going,” while winding it up. With- 
out troubling the reader with the various contrivances now in 
use, I will describe a method, which without adding to thefriction 
of the movement or ever liable to get out of order, will * keep 
the clock’a going,” while winding up, with exactly the same 
power as given by the weight. This is obtained by means of two 
wheels and a pinion in the back head of the barrel. The first 
of these wheels with teeth on the inside of the rim and as large 
as the barrel will admit, is sunk and fastened in the barrel head. 
The second wheel is riveted on to the barrel arber, which must 
be accurately fitted to the center hole of the barrel, so as to 
turn with ease and without any play. ‘The pinion is fixed with 
a screw, as its pivot, to the main or barrel wheel. The teeth 
of this pinion take hold of the teeth of the wheel on the arber as 
in common cases, and also take hold of the teeth on the inside of 
the rim of the wheel fastened tothe barrel head. When the clock 
is wound up the key is turned one way and the barrel the other. 
This pinion on the barrel wheel operates in this case as a:lever 
with the prop inthe center, one end of which, for instance, for- 
ces the main wheel the same way which the weight does, and 
the other end turns the barrel the other way. If the work. is 
properly executed, it will keep the clock a going with exactly 
the same force as the weight. By having two pinions on the 
main wheel, one of them to take hold of the wheel on the ar. 
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ber, and the other pinion, turned by this, to take hold of the 
teeth on the inside of the wheel fastened to the barrel head, 
the barrel will be turned the same way as the key that winds 
the clock up. The number of the teeth in these wheels should 
be 60 in the wheel fastened to the barrel head, $0 in the oth- 
er, and 20 in the pinion, or in this proportion. 

Having given certain correct rules and directions, founded 
upon the natural operations and principles of the meéchanical 
powers, concerning the higher branches of clock work, which 
may undoubtedly be further improved, I now proceed to notice 
some directions relating to the more common and ordinary parts 
of this subject, with which the clock-makers of this country aré 
engaged as the means of their daily support. As to the con- 
veniency of a good eight-day-clock or time piece, no greater en- 
comiums can be bestowed, than the general admission of its 
producing order, regularity and punctuality in the domestic 
concerns of a family by continually admonishing its members of 
the moments as they pass. + Ut horee, sic vita transit. The 
clock-maker will therefore be considered as a very useful me- 
chanic, and as deserving the patronage and encouragement of 
his countrymen. 

The following is a good calculation for a common eight-day- 
clock—viz. 


teeth. pinion. teeth. pinion. 
Time part. Barrel wheel 96—8 = Striking part. 84—8 
Center do. 64—8 64—8 
Second do. 60—8 56—7 
Crown wheel 30— 42—6 

If there is a pinion of seven in the time part, and one more in 

the striking part; thus, 96—8 84—8 
60—8 56—7 
56—7 56—7 
30— 42—6 


Pendulum 39 ,%, inches in length. 

In manufacturing common clocks much time is gained by mak- 
ing a number of movements together, instead of only one at a 
time as is commonly practiced by workmen. ‘The brass collets 
on which the wheels are riveted should always be driven on to 
the pinion arbers, after the pinions are tempered and finished. 
This is a circumstance of more importance than is generally ap- 
prehended. ‘The.greatest care should be taken in making the 
pinions of a proper size, perfectly true, well tempered, and cor- 
rectly straightened. <A proper proportion in the size of the piv- 


+ As the hours run, so life passeth. 
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ots according to the force applied to them is indispensable. 
They should be turned perfectly straight and well burnished. 

As to the striking part, much attention is necessary to pre- 
vent the disagreeable noise of the wheels when the clock strikes, 
and the double stroke of thehammer. The first of these evils 
may be avoided by making the teeth of the wheels to fit the 
pinions in such a manner, that the two last pinions in the strik- 
ing part will turn the wheels as well asthe wheels the pinions. 
In addition to this be fly ought to be much heavier than it gen- 
erally is. Andthdé wheel that turns the fly, very light and 
thin. The fly pinion should never have more than six leaves 
orteeth in it. ‘To prevent a double stroke in the hammer, it 
will be necessary to make the horizontal part of the hammer 
stem extend three quarters of an inch from the hammer arber, 
and to have the hammer rest, as limber as the hammer spring. 
The hammer will then be completely balanced between the 
spring and rest; and will not only be prevented from striking a 
double stroke, but will strike much harder, and much more 
agreeable. 

The following are calculations for an eight day time piece 
with a pendulum 17,4, inches in length to beat two thirds 
of a second, viz. to make 90 beats in one minute, and 5400 
in an hour. 

Barrel wheel 96 teeth. Pinion 8=12 turns. 
Center do. 80 do. do. 8=10 do. 
Second do, 72 do. do. 8=9 do. 
Crownwheel 30 do. —— per hour=90 do. 


Or, Barrel wheel 96 teeth. Pinion 8=12 turns. 
Center do. 70 do. do. 7=10 do. 
Seconddo. 54 do. do. 6= 9 do. 
Crownwheel 30 do. per hour=90 do. 


Or, Barrel wheel 96 teeth. Pinion. 8=12 turns. 
Centerdo. 64 do. do. 8= 8 do. 
Seconddo. 60 do. do. 8= 74 do. 
Crownwheel45 do. per hour =60 do. 

In the last of these calculations, which is a very good one, the 
pallet ought to escape over nine teeth of the crown wheel. 

As it isa correct principle, that the lengths of all pendulums 
to clocks and time pieces ought to be calculated to beat seconds 
or aliquot parts of a second, the above calculations for a conven- 
jent and not expensive time piece, with a pendulum 17,4 
inches in length to beat two thirds of a second, must be con- 
sidered by workmen practicably good. As the length of this 
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pendulum is very convenient for time pieces, I shall subjoin a 
calculation for it of higher numbers in the teeth of the wheels 
and pinions, viz. 

Barrel wheel 120-teeth. Pinion 24= 5 turns. 

Intermediatedo. 96 do. do. 16=6 do. 

Center do. 96 do do. 12=8 do. 

Second do. 90 do. do. 12= 7} do. 

Crown wheel 45 do. perhour =60 do. 

The barrel has 62 turns in eight days. This is a good cal- 
culation for time pieces with this pendulum ; the ball of which 
ought to weigh six pounds and be a perfect globe of solid lead. 

The following are calculations for eight day time pieces, with 
a pendulum 9,°, inches in length, to beat half seconds, viz, 
to make 120 beats ina minute, and 7200 in an hour. 

Barrel wheel 96 teeth. Pinion 8=12 turns. 
Center do. 72 do. do. 6=12 do. 
Second do. 60 do. do. 6=10 do. 
Crown wheel 30 do. perhour=60 do. 

Or, ( Barrel wheel!l28 teeth. Pinion 16= 8 turns. 
panel do. 96 do. do. 12= 8 do. 
¢ Center do. 96 do. do. 8=12 do. 
Second do. 80 do. do. 8=10 do. 
| Gone wheel 30 do. per hour=120 do. 

In the last of these calculations, which is an excellent one for 
a pendulum to beat half seconds, and for a short case, the barrel 
has but three turns in eight days, and therefore may be made 
as large as the main wheel will admit, 

As spring clocks are still in fashion, though it is time they 
were wholly laid aside, a weight being much preferable even for 
mariner’s time pieces, of which, hereafter, I shall, for the assis- 
ance of those workmen, who to please the capricious and cost/y 
fancy of their customers, are obliged to surrender their better 
judgment ¢o the cash of their employers, here give calculations 
for them. 

Calculations for eight day spring clocks. Pendulum 9,°, 
inches in length. 

Time part. Barrel wheel 96 Pinion 8 Str:king part. 84 Pinion 8 


Center do. 84 do. 7 56 do 7 
Second do. 60 do. 6 48 do. 6 
Crown do. 30 42 do 6 


In this calculation the fusees, vz. the main wheels of both 
time and striking parts turn i6 timesin eight days. ‘The spring 
boxes ought to be so large as to admit six or seven turns of the 
springs. ‘The escapemert ought to be that of the common pal- 








ON FORTIFICATIONS. 117 


lets and crown wheel. The pendulum ball should weigh two 
pounds and be perfectly globular. : 

The following is a calculation for a large meeting house eight 
day clock, with a pendulum 69 ,°, inches in length to beat 
one and an half seconds, viz. to make 45 beatsina minute and 
2700 in an hour. 


Teeth. Pinion. Teeth. Pinion. 
Time part. Barrel wheel 144 12 Striking 126 12 
Center 408 12 96 12 
Second 60 12 48 8 


Crown wheel 30 45turnsperhour.36 6 
The barrels in this calculation turn 16 times in eight days. 
The pendulum ball should weigh 24 pounds. The fly inthe 
striking part ought to be large and run very slow. 
Calculation of a meeting house eight day clock, with a 
pendulum 156,*, inches in length, to make 30 beats per min- 
ute and 1800 per hour. 


Teeth, Pinion. Teeth. Pinion. 
Time part. Barrel wheel 144 12 Striking part. 126 12 
Center do. 72 12 96 12 
Second do. 60 12 48 8 
Crown wheel 30 30 turns per hour. 36 6 


The barrels of this clock turn 16 times in eight days. 

The dial work of clocks and time pieces require attention. 
The most common numbers are, viz. the two minute wheels 
36 teeth each, pinion 6, and hour wheel 72 teeth ; or minute 
wheels 48 teeth each, pinion 8, and hour wheel 96 teeth. ‘The 
latter is preferable. 

In making large meeting house clocks, great attention must 
be paid tothe proportions of the movement. The escapement 
ought to be with the common crown wheel and recoiling pallets, 
made according to the foregoing rules. AMERICAN. 

( Zo be continued. ) 
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THE science of Fortification, according to the opinion of 
the most approved writers, is a branch of the higher mathe- 
matics, in which much study is. necessary to form a good En- 
gineer. Experience must be added to theory engrafted ona 
comprehensive mind, to perfect the character. ‘The judicious 
Engineer will have a correct plan of his ground, and ascertain 
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all the points of approach, before he determines on the lines of 
defence for any particular place of importance. The general 
principles advanced in page 82, will be best elucidated by apply- 
ing them to some particular place, and giving a locality to the 
reasoning which may result from them. In considering the for- 
tification of the port of Boston, several distinct questions arise, 
which require to be decided previous to the engineer’s com- 
mencing his plan of defence.* 

1. Is it the principal object to protect the tow from enemy’s 
ships, if they should succeed in running by the present fortress 
and anchor near the town, when conflagration or contribution 
would be the alternative they might dictate ? 

2. Is the plan to be so complete as to present a formidable 
resistance to hostile ships attempting to enter above point Alder- 
ton, and make it unsafe for them to anchor if they should suc- 
ced in entering any of the road-steads ? 

3. Will a plan be required compounded of the preceeding 
propositions and combining as far as possible the essentials of 
both, but limited toa given number of heavy ordnance, a fixed 
sum for the expence of construction, and a given number of 
troops as stationary guards, when the state of the country shall 
not require a full garrison? It may perhaps be thought that the 
militia of the neighbourhood, can fully garrison the works on 
either plan, when the alarm of an approaching enemy shall re- 
quire it. 

In this vicinity no other than a maritime assault by ships of 
force, can at present be apprehended, the engineer will there- 
fore, study the best charts to determine by what channels it 
may be attempted ; and unfortunately for us, the only good chart 
now in use here is yearly imported trom England, and was ta- 
ken in 1775 ;—another was taken a few years after by the 
French Admirals—they are considered correct as far as relates 
to the main channel and the soundings in theseveral road-steads ; 
the shape and positions of the islands. and head lands are inac- 
curate, except some leading points connected with the main 
channel.—Considering these charts as the soundings at low 
water, and adding 13 to 15 feet for our common tides, the fol- 
lowing are the various channels of passage to the town. 

1. The main channel through the narrows to King-Road, 
and thence between Fort Independence and Governor’s Island 
up to town, where ships of any size may lay within pistol shot 


* A plan of the upper harbour has been taken, designed to be presented tc the 
selectmen, shewing the batteries as here proposed, with the cross fires which 
may be produced from them in all parts of the main anchorage. 
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of the town, from the pier, or Long Wharf round the north part 
to Charlestown bridge ; this is the usual course by which the 
pilots bring up large ships. 

2. The main channel, then southerly between point Alderton 
and George’s Island into Nantasket Road, (called the lower har- 
bour and part of it quarrantine road,) thence by the south end 
of Long Island to King-Road, &c. 

3. By Broad Sound, between Deer Island point and Long 
Island head to King-Road, and upto the town. 

4, Through Point Shirley Gut, by the west shore of Deer 
Island, and east of Lower Middle Shoals to King-Road. 

5. Through Point Shirley Gut, east and south of Apple Island 
and its flats, north of Governor’s Island and its flats and shoals, 
north of Bird Island rocks and shoals, and by the south point of 
Noddle’s Island to town.—These are the only passages to the 
town or to any road-steads that would be attempted by an in- 
telligent pilot, however daring ; andthe two last would be 
extremely hazardous ; as the banks and shoals have probably 
shifted very much since the soundings were taken, the passages 
are narrow and crooked, and the tide so violent through the 
Gut that hulks or some heavy cheveaux du fri-e. previous- 
ly prepared might soon be sunk if necessary so as to ..ake a 
formidable obstruction ; anda few gun boats near Apple Island 
might greatly annoy an enemy in the mest critical situation of 
passing the Gut. We may now consider the primary proposi- 
tions, beginning with the most effectual fortifications to protect 
the town from tribute or conflagration, by a squadron of am 
enemy’s ships. 

The upper harbour may be described as extending from the 
main land of Chelsea, called Point Shirley, within Deer Island, 
making the range of Governor’s Island and Castle Island, te 
Dorchester point, now called South Boston. The main chan- 
nel of entrance runs close into Castle Island, then over towards 
the west end of Governor’s Island, morethan half way of which 
ships must go to avoid the Upper Middle Shoals ; from thence, 
the direct course to Long Wharf, or the northward of it, to the 
anchoring ground ; from off the Long Wharf and east of it, 
in a range to the west point of Noddle’s Island, and round the 
town tothe mouth of Charles river, is considered the anchoring 
ground for large ships. ‘The positions for fortification whence 
batteries could most annoy ships in the general range of anchor- 
age,above described, are these, viz. The West Point of Ned- 
dle’s Island which is nearest tothe anchorage, where a battery 
may be planted to rake the whole extent of the anchorage wifh- 
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out annoying the town—from Camp-Hill where the old fort stands, 
every shot directed to the anchorage if it missed the enemy 
must enter the town; and that might induce an enemy to at- 
tempt the possession of that insulated eminence, if a battery was 
planted there pointing to the town. Hospital Point in the na- 
vy ground, may have a battery to command the whole an- 
chorage, and down the channel towards Governor’s Island, it 
will make a cross fire with West Point battery andrake alongthe 
wharves without exposing the town, and is as near the southern 
part of anchorage as Dorchester hills, and within point black 
shot of the northerly part of anchorage, as is also the west point 
of Noddle’s Island. 

| In the navy yard, in front of the flag-staff, a breastwork may 
Was! be erected with embrazures for using the guns now there ; this 
vt post will reach to the greater part of the anchorage, and make 
7 another cross fire with the two before proposed. ‘There are 
pat, guns in the navy yard sufficient for these two last proposed bat- 
ote teries, and these may be considered, next to West Point, of 
most importance in protecting the town; they may be always 
in a state of defence at no expence, as the duty of the marine 
guard will be very little increased in protecting these batteries 
from injury and decay. In one or both of these posts should 
be mortars of the largest size, which are the most effectual 
annoyance to ships. 

In the town the wharves, viz. India wharf, Long wharf, Han- 
cock and Union wharves, present the best positions for increas- 
ing the defence, more particularly Long wharf and Hancock’s. 

4 They are considered more important than the hills because 
ahs they are nearer the object, and nearer a level, every shot 
| will take effect under the direction of good gunners. Fort- 
mI hill cannot hurt a ship in some part of the anchorage, as the 
| very thick brick walls of India Wharehouses and the bales of 
Pl goods within them may impede the balls ; it might do for plant- 
ing One or two mortars——Nook Hill on Dorchester witha few 
guns to rake the Four Point Channel and deter any lighter 
ships from passing up, and prevent boats from attempting in 
that quarter to fire the town. ‘These are considered the essen- 
tial points of protection to the town ; and from whence batte- 
ries could most annoy ships anchored near the town. The genius 
of an able engineer will be exercised in providing other engines 
of annoyance such as rafts, floats, and old hulls loaded with various 
combustibles, to be sent into an enemy’s fleet by day or night, 
in support of his permanent batteries. The other points will be 
consider:d in some future communication. H—w. 
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